Let G be a separable locally compact group containing a closed normal subgroup which is type I and regularly embedded. The elements of the dual space G are known to be induced from certain closed subgroups. In this article we first determine the kernel of an induced representation and then give necessary and sufficient conditions for G to be maximally almost periodic. These results are then applied to the collection of compact extensions of abelian groups.
Introduction.
In [6, Theorem 8 .4] G. W. Mackey described the structure of the irreducible representations of a separable locally compact group G having a closed normal subgroup N which is type I and regularly embedded. These representations are induced from certain closed subgroups. Our main purpose here is to give necessary and sufficient conditions for the above group G to have sufficiently many finite dimensional irreducible representations to separate its points, i.e. for G to be maximally almost periodic. To accomplish this we must first determine the kernel of an induced representation. This is done in §2.
In §3 we give a classification of the collection of compact extensions of abelian groups based on the previous results and study a particular example.
Preliminaries.
Throughout this paper, all groups will be separable and locally compact (with identities denoted by e) and all representations will be strongly continuous, unitary and of countable dimension. We will not distinguish between a representation and its (unitary) equivalence class. If er is a multiplier for G [ó, p. 267] then (G, a) will denote the cr-dual of G, i.e. the equivalence classes of irreducible ^-representations of G (see [6, p. 272] Observe that p is onto as a consequence of the discussion on pp.
27-28 of [l] . Note also that if P is the identity element of Ñ, then HL = G and <rL is trivial so that (HL/N, aL) " = (G/N) *. Definition 1.1. Let G be a group. If a is a multiplier for G, then (G, o~Y has property (FDR) if every element of (G, <r)~ is finite dimensional. When a is trivial we will delete it.
[FDR] will denote the collection of such groups (these are denoted by [Moore] in [9] ).
If H is a closed subgroup oí G, pa quasi-invariant measure on G/H and P a representation of H in the Hilbert space K(T), then the Hubert space of UT is well known to be unitarily equivalent to L2(G/H, p, JC(P)). Hence, we have Since {f(y):fEF} is dense in 3C(T) [7, Lemma 3.2], we see that for each yEG, the operator S(yxy_1) Tyxy-^ must be the identity on 3C(7"). This is true only if yxy-1 £ ker (UT)P\ ker (ô). Thus we have the forward inclusion. The reverse argument gives the other inclusion. Since HL is of finite index in G, so is HL«. Furthermore, Lv is finite dimensional so that LyENf, i.e. Ñ¡ is a union of orbits in Ñ.
Proposition 2.4. K = (W ker (P).
Proof. Let TE$, yEG. Then TE$l, for some LENf. For each zEy~xHhy, define T\=Tvty-i. Then it is easy to see that T" is an irreducible representation of HL"=y-1HLy and P"| N is a multiple of P", i.e. TvEVKl«. Hence, T"E^l"Q^ (note that LEÑf implies P"GP/)-It is also easy to see that ker (Tv) =y~l ker (T)y, which completes the proof.
In general there are two kinds of points in K-those in N and those not in N. From the previous proposition, separating a point of G~N (set difference) from e by a finite dimensional element of G is the task of the family J. However, separating a point in N from e is possible precisely when it can be accomplished by an element of Ñt. This follows from Proposition 2.4 together with the fact that for each LEÑ the elements of 9TCl restrict on N to multiples of P. We therefore have the following chain of inclusions.
[
The second inclusion follows from Theorem As a particular example, let A be a direct sum of countably many copies of the integers Z with the discrete topology, Q a direct product of countably many copies of the cyclic group 7^= jl, -1} of order two with the product topology and G the semidirect product A ■ Q with the product topology and the group operation given by (a, q)(b, r) = (a + qb, qr), a, b £ A, q, r E Q, where qb = (q¡bi). This example is due to Murakami [8] and is a [CA]-group. The dual A is equal to a product of the circle group T (of complex numbers of modulus 1) with itself countably many times [5, p. 
